A 65-year-old woman underwent laparoscopic-assisted sigmoidectomy for management of sigmoid colon cancer. Her postoperative recovery was initially uneventful; however, on postoperative day 12, the patient suddenly complained of abdominal pain. Further surgical intervention was finally performed on postoperative day 21 because conservative treatment had been unsuccessful in relieving the obstruction. Laparoscopic surgery revealed that a segment of the proximal jejunum had herniated through an orifice, forming an adhesion between the mesentery of the ileum and the incised retroperitoneum of the mesenteric opening. The obstruction was relieved by laparoscopic adhesiolysis. Only 7 cases have previously been reported where the mesenteric opening has caused an internal hernia resulting in bowel obstruction. This case may suggest the need for closure of the mesenteric opening to prevent this complication after laparoscopic colectomy; however, there is no consensus on whether a mesenteric opening should be closed. Further research is needed to identify the patients who would benefit from the closure of mesenteric defects during laparoscopic-assisted colectomy.
INTRODUCTION
Laparoscopic-assisted colectomy (LAC) is now an established alternative to open colectomy. In general, the incidence of small-bowel obstruction (SBO) after LAC is said to be significantly lower than that after conventional open colectomy (OC). SBO is also a recognized complication that is not uncommon after LAC. However, little information exists regarding these complications, in particular, postoperative SBO caused by an internal hernia. We report a case of SBO caused by an internal hernia with a comparative rare orifice forming an adhesion between the mesentery of the ileum and the incised retroperitoneum of the mesenteric opening after laparoscopic-assisted sigmoidectomy.
CASE REPORT
A 65-year-old woman was consulted for further examination after a positive fecal occult blood test result. Colonoscopy and barium enema revealed a 30 ϫ 30-mm protruding lesion in the sigmoid colon. Biopsies were performed, and the results confirmed well-differentiated adenocarcinoma. There were no significant abnormalities in the blood test, including tumor markers. In addition, obvious lymph node and distant metastases were not observed in the computed tomography (CT) examination. She underwent laparoscopic-assisted sigmoidectomy with lymph node dissection to the level of the inferior mesenteric artery (D3 lymph node dissection). A functional end-toend anastomosis was performed with linear staplers, before closing the incised mesocolon as much as possible. After temporarily sealing the minilaparotomy area using a surgical glove, we checked the anastomosis and the mesenteric opening laparoscopically and found no internal hernia. Although the closure between the incised mesocolon and the retroperitoneum was insufficient, it was not large enough to cause problems in the intestinal tract. Pathologic examination revealed cancer invading the muscularis propria but without lymph node metastasis. The final diagnosis was made as S, type1, MP, ly0, v0, ow(Ϫ), aw(Ϫ), N0, P0, H0, M0, stage 1.
The patient's postoperative recovery was initially uneventful. On postoperative day (POD) 12, when she had planned to be discharged, the patient complained of sudden-onset abdominal pain and vomiting. The left upper abdomen was slightly distended, and tenderness was noted over the same area. Plain radiographic examination revealed air-fluid levels in the left upper quadrant. The patient's body temperature, vital signs, and blood test results were within normal limits. She was treated with bowel rest, nasogastric suction, and intravenous hydration, with the presumptive diagnosis of an adhesive SBO. Surgery was not chosen because her physical symptoms improved after decompression with nasogastric suction. Because the SBO did not fully resolve, CT examination was done on POD 14 and revealed converged, stretched, and engorged mesenteric vessels near the anastomotic segment in the left upper abdomen (Figure 1 ). On the basis that the diagnosis was SBO caused by an internal hernia, a long tube was inserted on POD 15, resulting in the immediate resolution of her radiographic findings. However, she complained of abdominal pain and distention on POD 19, and a CT scan showed that the SBO had developed despite the long-tube decompression.
On POD 21, surgical intervention was finally performed because conservative treatment was unsuccessful in relieving the obstruction. Laparoscopic intervention revealed that a segment of the proximal jejunum had herniated through an orifice caused by adhesions that had formed between the mesentery of the ileum and the incised retroperitoneum of the mesenteric opening ( Figure  2A and B) . The obstruction was relieved by laparoscopic adhesiolysis. The small bowel returned to its normal position, and despite the mesenteric opening being closely adherent to the retroperitoneum, there were no additional adhesions. The patient was discharged after an uneventful recovery. Follow-up at 5 years revealed no clinical or radiographic evidence of recurrence of the cancer or the internal hernia.
DISCUSSION
LAC is the surgical procedure of choice for treating colorectal cancer. According to the analysis by Schwenk et al A and B, Laparoscopic findings showed that a segment of the proximal jejunum had herniated through the orifice (arrow), which was caused by the adhesion between the mesentery of the ileum and the retroperitoneum incision near the mesocolonic opening.
Internal Hernia Resulting in Bowel Obstruction
of 25 randomized controlled trials about the recognized benefits of LAC to colorectal resection, LAC has several advantages over OC. 1 Complications most frequently reported after LAC are wound infection, leakage and anastomotic fistula, abdominal abscess, bowel obstruction, incisional and perineal hernia, and others. 2 SBO is also a recognized complication that is not uncommon after LAC. A recent systematic review with meta-analysis showed that the incidence of bowel obstruction after LAC was significantly lower (1.7%) than that after conventional OC (4.6%). 1 Although there are few data defining the incidence of hernia formation after LAC, Duepree et al have reported that the incidence of both ventral hernia and postoperative SBO after LAC (2.4%) was significantly lower than that after OC (12.9%). 3 Most SBOs reported after LAC were caused by an incarcerated Richter hernia at the trocar site. SBO caused by internal hernia after LAC is comparatively rare. To the best of our knowledge, only 7 cases of SBO caused by internal hernia after LAC have been reported in the literature. 1,4 -9 The clinical characteristics of these cases are summarized in Table 1 . In all cases except ours, the obstruction was caused by smallbowel loops incarcerating or herniating through the mesenteric opening. In our case, the hernial orifice was caused by an adhesion between the mesentery of the ileum and the incised retroperitoneum of the mesenteric opening that had been created by the medial approach. At the time of surgery, the mesocolonic opening had already closed and adhered to the retroperitoneum. The mesentery of the small intestine may have adhered during the process of adhesion.
Although SBO secondary to internal hernia after LAC is not a rare event, it involves significant morbidity in healthy patients after otherwise successful LAC. It is generally accepted that there is no need to close the mesenteric opening in cases of LAC, but cases such as these might suggest the need for complete closure of the mesenteric opening. This could help prevent the formation of an internal hernia that could result in SBO after LAC. It has been reported that a small mesenteric opening (eg, 5, 6, 8 If the mesenteric opening is large, the small bowel could displace freely through it. However, adhesions around the mesenteric opening may reduce its size, thereby increasing the risk of internal hernia. Although adhesions around the mesenteric opening could avoid small-bowel incarceration, these may form the hernial orifice, as was shown in our case. This suggests that closure of the mesenteric opening may at least aid in preventing the formation of an internal hernia resulting in SBO after LAC.
Closure of the mesenteric opening after bowel resection is sometimes difficult owing to the limited surgical space. Further development of the methods and devices used to attain the safe and easy closure of the mesenteric opening is still required. There are some useful reports about laparoscopic mesenteric closure. For example, continuous or interrupted suturing with absorbable threads and clips 4 and incarceration with part of the greater omentum 9 could be performed to prevent a mesenteric hernia after LAC.
Further studies will be required to resolve the dispute over whether we should seek closure of the mesenteric opening after LAC to prevent this complication.
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